Foreign portfolio flows have been blamed for causing instability in emerging markets, especially during financial crises. This study measured the effect of foreign capital flows on volatility and exposure to world market risk in the six largest Latin American stock markets:
, Bekaert and Harvey (1998) , Henry (2000) , y Kim and Singal (2000) can't find evidence of increasing volatility on the liberalization of the markets.
Excessive comovement of emerging stock markets with international markets, as measured by the beta or correlation, is also generally perceived as negative, at least for two reasons. First, it clearly reduces the benefit of international diversification for both local and foreign investors in emerging markets. Second, higher comovements are especially harmful during financial crises, those times where risk reduction is likely to be needed the most (Bekaert y Harvey, 2003) ..
Transmission of negative returns across stock markets has been shown being too large to be justified by fundamental factors during crises, which has been dubbed 'Contagion' (Bekaert y Harvey, 2003) . Contagion has been attributed to portfolio recomposition or behavioural effects by international traders (Bikhchandani, Hirshleifer and Welch, 1992; Calvo 1998; Calvo and Mendoza, 2000) . Whereas increasing correlation upon liberalization has been evidenced in different studies (Bekaert y Harvey, 2000) , the eventual link between foreign flows and increasing correlation in a post-liberalization period hasn't been tested to our knowledge.
In this context, we study the effects of foreign portfolio flows on six Latin American emerging stock markets: Argentina, Brazil, Chile, Colombia, México and Perú. We estimate the effects of those short-term flows on two risk measures: First, the volatility of the local stock market returns and, second, the local market systemic risk, measured as the market sensitivity (beta) to international stock market returns. This is achieved modeling the relationship between risk measures, and measures of foreign flows, in two type of econometric models of the return:
univariate ARCH_GARCH models at daily frequency, return, and multivariate 4-VAR models at monthly frequency. In both types of models, it is critical to control for variables that might well explain increasing risk, as international equity market returns and foreign exchange rate returns.
This paper contributes to the literature by testing directly a relationship between foreign flows and increasing betas, which hasn't been done before. Besides, it uses a proprietary database of foreign flows that hasn't been used in this branch of study, and more updated data that reflects the effects of foreign flows in Latin-America during the 2008 World financial crisis. This paper is organized as follows: The first section describes the data set used and examines the evolution and possible relationships between the variables in the studied period, the second section explains the econometric models used to test them and defines the hypothesis to be tested, the third section presents and discusses the results, and finally, fourth section concludes and presents suggestions for future research.
Data.
This study comprises the six largest stock exchanges of Latin America: Argentina, Brazil, Chile, Colombia, México and Perú. Summary statistics for the markets are presented in Table 1 .
Portfolio flows are taken from the proprietary database of Emerging Portfolio. Starting in 1993, this database compiles the buys and sales of more than 1.500 funds that invest in 65 emerging markets, with more than US$ 160 billion in capital, comprising about 90% of the foreign portfolio investments in those markets. For each country, holdings and net flows (buys minus sales) are reported in dollars on a monthly basis. On the other hand, daily values for the main index of the local stock market, the S&P500 and the dollar exchange rate were taken from Bloomberg, whereas total trading values and market capitalizations of the six markets, at a monthly frequency, come from the database of the World
Federation of Exchanges (WFE).
Econometric modeling of returns, foreign flows and control variables require transformations that guarantee stationarity. Specifically, local market returns, S&P500 returns, and foreign exchange returns are calculated as the logarithmic difference of the market indexes in local currency (RETURN), the S&P500 index in dollars (SP500_RET), and the dollar exchange rate (FEX_RET) respectively, both at daily and monthly frequencies. Net portfolio fund flows are normalized by the monthly market capitalization, obtaining the share of market capitalization due to foreign portfolio investment (FOR_CAP) 1 . Dickey-Fuller and Philipps-Perron tests were applied to each series to assure stationarity.
Volatility of the returns is one of the two risk measures of the study. The daily univariate model requires a proper specification of the conditional volatility in models of the ARCH_GARCH type, as usual in the literature (Campbell, Lo and MacKinlay, 1997) . For the multivariable monthly models, monthly volatility (VOLAT) 2 is defined as the average absolute value of the daily returns within the month, as follows:
Where , : Daily return of the local stock index, in month t, day k.
: number of trading days in month t
For the monthly multivariable model we calculate the BETA variable, as the sensitivity of the local stock market to world stock market returns. BETA is estimated for each month "t" in the following OLS regression
, : Daily return ( in US$) of the S&P500 index, in month t, day k.
The study period for each country, listed in Table 2 , is defined not only by the availability of data, but also, in three cases by structural changes in the series of returns, induced by times of excessive volatility or institutional changes 3 , that demanded the partition of the series,. To motivate the analysis of this paper, the time series plot of the main variables of the study are presented for each country in figures 2 to 7 : The main stock market index, the volatility, beta, FOR_CAP and the share of foreign investors on market capitalization. Volatility and beta are calculated on daily returns during a six-month window.
Overall the series of the six Latin-American markets present a general pattern that can be All in all, the time series plots don't show any apparent relationship between volatility and foreign flows, but do suggest some relationship between foreign holdings and betas. This has to be tested formally in an econometric model that properly controls for other factors. Indeed it might be that the beta -foreign holdings relationship is spurious. For example, at the peak of the boom cycle, emerging markets tend to be more volatile and attract more foreign portfolio investment. Now, higher volatility also increases the beta with respect to international markets 4 .
Thus, an anecdotic observation might lead to inferring that foreign investors make emerging markets more volatile and more sensitive to international markets. At the same time, real economic relationships may exist but may be too entangled to appear at first glance. Econometric models are called for to perform a proper test of these relationships.
Econometric Models
Daily univariate models
As mentioned before, this paper uses two types of models to test for the effects of foreign flows on the risk of six Latin American stock exchanges. First, at daily frequency, a univariate model from the ARCH-GARCH family is used to model daily returns and conditional volatility, since they provide for conditional heteroskedasticity of the variance, and allowing to include exogenous factors. These models account for volatility clusters, whereas allowing to control effects on the mean or the conditional volatility from exogenous variables. When required EGARCH models were also used, since they account for the leverage effect, namely that negative returns have a larger effect on conditional volatility than positive returns (Nelson, 1991) . The general model is as follows:
Where R t is the daily return of the local stock market, whereas are the exogenous factors, previously defined: FEX_RET, SP500_RET, FOR_CAP. The coefficient for the S&P500
can be clearly identified with the beta, a measure of the sensitivity of the local market to the US market. The model also includes a trend variable T , and two interactive variables SP500×T y FOR_CAP×SP500, that account for changes on beta over time and changes on beta due to foreign flows. Terms γ and a account for AR y MA effects, respectively, required for assuring white noise in the residuals. (2004) for Taiwan. In contrast, the " market of goods" argument of Dornbusch and Fischer (1980) states that, providing that most of the local listed companies are net exporters, higher foreign exchange rates lead to higher earnings and returns on the local stock market. Evidence on this has been provided on developed and emerging countries by Beer y F.
Hebein (2008) in 10 developed markets and Harmantzis y Miao (2009). Actually, both effects might be working at the same time in a given country, depending on the degree of globalization of the companies, and the relevance of foreign flows in its security markets. Based on anecdotal evidence that supports the 'Portfolio Rebalancing" theory, it is expected that for the Latin American case there is a negative relationship between foreign exchange and local market returns.
It's very much expected that the S&P500 return be positively related to local stock market returns. Both fundamental and trading-related reasons have been provided to explain this.
Economic globalization in the last 30 years has strengthened the economic ties between countries, whereas financial liberalization has meant that foreign speculators are increasingly more important players in the emerging stock markets (Edison and Warnock, 2009) . In this context, the existent of a worldwide systematic risk seems indisputable (Bodie, Kane y Marcus, 2005 ). This strong relationship of Latin American markets with international ones, especially the US, has been documented by Benelli and Gangully (2007) , Lucey and Zhang (2007) Regarding to the increasing effect of foreign flows in both volatility and betas, there are studies that do find such effects ( Frenken and Menkhoff, 2003; Bae, Chan and Ng, 2004) , while other don't ( Rea, 1996 , Dvorak, 2001 Alemmani and Hass, 2006 
Monthly multivariate model
Whereas univariate models are fit to describe high frequency financial series, they are not appropriate to model in lower frequencies (De Arce Borda, 2004 ). Since we are interested in the effects of foreign flows not only during a time span of a few days, but also during several months; modeling returns and flows in a monthly basis are needed. Additionally, univariate models don't describe multiple interactive effects between critical variables in a stock market.
Thus, following the literature on Foreign flow effects (Bekaert, Harvey and Lumsdaine, 2002; Richards, 2005; Griffin, Nardari and Stulz, 2006) we propose a non-structural monthly vector autoregressive model (VAR). Non-structural VAR models are defined as a system of linear simultaneous equations in which each variable is modeled as dependent of its own lags and of those of the other variables, thus treating, in principle, all variables as endogenous. For this study, we take as endogenous variables, the monthly returns, monthly volatility (VOLAT ), the sensitivity to international markets (BETA), and the measure of foreign flows (FOR_CAP). The proposed model is expressed as follows: Instead, this can be seen in the Impulse-Response function, which traces the response of the endogenous variables to a standardized shock on the exogenous variable 7 .
The Expected signs on the VAR model are also taken from the above mentioned references for the univariate model. It is expected that positive shocks on the foreign flows (FOR_CAP) induce positive shocks on the volatility of the market (VOLAT), and the beta with the US market (BETA). In turn, the 'price pressure' hypothesis implies that positive shocks on FOR_CAP cause 6 Whenever the two indicators gave contradictory results, SBC was upheld, since it has show better asymptotical behavior ( Enders, 2005. Pg 88) 7 A Cholesky decomposition is required in Unstructured VAR models to orthogonalize the disturbances, allowing to resolve a system of matricial equations. This requires to define an order on the variables. Usual practice requires to invert the variables orders and verify that the IRF results doesn't depend critically on it.
positive shock on RETURN, whereas the 'return chasing' story implies the same positive relationship but that the causal relationship runs the other way around.
Results
Univariate model. First, we check the causality between foreign flows and return. Argentina and Mexico show evidence of Granger causality from returns to foreign flows, and the short-term response in the corresponding IRF plot is consistent with the 'return chasing' explanation. Conversely, Brazil and México exhibit the reverse causality: foreign flows Granger cause returns, and the IRF plot show a positive response, which is consistent with the 'price pressure' story.
The Granger causality tests along with the IRF plots show returns causing volatility in Brazil and Argentina, in an inverse relation: positive (negative) returns induce an increase (reduction) of volatility, consistent with the Leverage effect ( Nelson, 1991) .
Similarly, the multivariate model results present volatility causing betas for Colombia, México and Perú, in a direct direction: positive shocks to volatility cause higher betas. This relationship seems to reflect the persistence on volatility and the fact that, holding correlation and the S&P500 volatility constant, beta increase with an increase of volatility 11 .
The proposed VAR model also provides an answer to the central question of this study. First, the results of the Granger causality test support in no case that foreign flows induce higher volatility and neither the IRF plots. Second, with the only exception of México, there is no evidence of Foreign flows causing Beta. Even in the case of México, the IRF plot doesn't show a clear effect, but if anything it appears to be inverse, contradicting the assumed hypothesis. All things considered, the multivariate model indicates that foreign flows don't have a discernible effect on the volatility and systemic risk of the six Latin American markets of the study.
Conclusions
Several authors using different methodologies, theories and data have studied the influence of Foreign Portfolio flows in emerging markets. Considering the results together, the results are
10 To obtain the IRFs, the Cholesky decomposition requires to rank the variables. The order chosen was, initially: RETURN, VOLAT, BETA and FOR_CAP. Robustness of IRF relations were checked by inverting the order of the Cholesky decomposition. Results are qualitatively the same, and available from the authors upon request. 11 BETA = correlation × stand. Dev Local market / stand. Dev. US market ambiguous. This study contributes to the literature, testing not only effects on volatility but also in systematic risk, and using a not yet used data, more recent sample periods that includes the 2008 World financial crisis, two different econometric models, and focusing on six emerging markets of the same region.
The results of this study, taken together, indicate that there is no significant evidence that foreign portfolio flows increase the risk of the six Latin American markets. In particular, we observe the following:
 Only in two out of nine cases, is there a positive and significant effect from foreign flows on the betas to S&P500 returns: Colombia, before the 2006 crisis, and Perú, after July 2006. We suspect that this result might be due to the relative low development and integration of both markets, which might make them more sensitive to Foreign flows.
Moreover, the fact that those effects don't show up in the VAR monthly model suggest that, if anything, those effects are either spurious or very short-lived.  According to the VAR monthly model, there is no evidence of Foreign flows having lasting effects on the volatility of the markets. In turn, the univariate model shows only a positive effect in two out of nine samples, but a negative and significant effect in two others.
The evidence presented here does support empirical regularities reported in other studies on the behavior of returns on emerging markets. It reports an important dependence of the local stock returns on the returns of the foreign exchange rate and international equity markets, both in mean and in volatility. We leave to future research to prove that the causality runs from those markets to the stock one, and if those economic variables are priced risk factors of the equity market. We find also evidence of returns causing higher foreign flows in some countries ('return chasing') but also of foreign flows causing higher returns ('price pressure'), that has also been found in other emerging markets.
We conclude that foreign exchange and international returns do have a more important role on increasing risk and dependence on international markets than foreign flows, providing no support to the policy of restricting foreign portfolio flows due to alleged increasing risks or causing instability in Latin American stock markets. We have left for future studies whether they have disrupting effects on the foreign exchange rate markets. 
